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ABSTRACT 

This vocational instructional module on using and 
reading voltmeters is one of eight such modules designed to assist 
recently arrived Arab students, limited in English proficiency (LEP), 
in critical instructional areas in a comprehensive high school. Goal 
stated for this module is for the student enrolled in electronics 
courses to use and read voltmeters. Each module consists of these 
parts: title; program goal and performance objectives; a 
pronunciation koy; a language page which offers the pronunciation, 
definition, and usage of key terms in English and in Arabic; a 
pretest; bilingual (English and Arabic) language (vocabulary and 
usage) activities; evaluation; pretest and activity answer sheets; 
and a list of supplementary materials and their location. For each of 
the six activities in this module the objective, a list of materials 
needed, procedure, and evaluation are provided in addition to the 
necessary activity sheets or pages. ( YLB) 
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ABOUT THE PROJECT 

The Fordson Arabic Bilingual Demonstration Project 1s designed to assist 
recently arrived Arab students, limited 1n English proficiency (LEP), to 
adapt to a large and comprehensive high school. The project consists of 
academic and vocational Instructional modules, reading services to teachers 
andstudents, bilingual aide and resource services, computer and television 
modules, staff development activities, and home-community liaison. 

ABOUT THE INSTRUCTIONAL MODULES 

The modules were designed to assist LEP students 1n critical Instructional 
areas throughout the school curriculum. These areas of focus were determined 
by a needs survey of the entire Fordson school cownunlty. Each module con- 
sists of seven parts: title, objectives, pretest, language (vocabulary and 
usage) activities, evaluation, and supplementary materials. Modules were 
translated, duplicated, and field tested. 
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Rick Topolewski did his undergraduate work at Western Michigan University 
and his graduate training at the University of Michigan. Rick has worked in 
the Industrial Education area at Fordson High School for the past 16 years. 
The skills developed in this unit were those he and his students defined as 
critical, for a better understanding of the reading of voltmeters. 
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This bilingual module has been developed to assist limited English 
proficiency students in electronics to use and read voltmeters. This 
unit is designed for students enrolled in electronics courses. 



GENERAL OBJECTIVE: 



The student will : 



1, understand how meters are to be used; 

2, know how to read the meter to determine 
various electrical measurements; 

3, apply the knowledge and skill in meter 
usage with electrical circuitry. 



The student will : 

1, identify and label the various parts, 
scales, and voltage measuring ranges 

of the volt-ohm-mi lliammeter (multimeter) 
with 90% accuracy; 

2, acquire and follow precautionary pro- 
cedures in using voltmeters at all 
times; 

3, describe how a vol t-ohm-mi lliammeter is 
connected to an electrical circuit as a 
voltmeter to the satisfaction of the 
teacher; 

4, understand and use basic vocabulary 
related to the voltmeter and its 
usage to the satisfaction of the 
teacher; 

5, read voltage measurements with 80% 
accuracy. 




SPECIFIC OBJECTIVES: 
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PRETEST PAGE 

Part I of the Post Test will be used as the Pre Test. 

Give the student Part I of the Post Test at the end of the Module 
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PRETEST 



To the teacher: for Part I you can use SCAN-TRON for easy scoring and 
item analysis. 



Part Is 



The term voltage means: 

a. electrons 

b. protons 

c. force or electrical 
pressure 

d. power in watts 



2. Direct current is an electrical 
flow that moves in: 

a, two directions 

b. one direction 



A voltmeter is a 

used to measure an electrical 
potential in volts, 

a. ruler 

b. generator 

c. measuring instrument 

d. electrical component 

e. switch 



4. A voltmeter is connected to the 

circuit or battery in 

to measure the voltage, 

a. series 

b. parallel 

c. both in series and 
parallel 



^ o-If i^L^^SJI a^l aJI jl 

• a t .>JI ^ i „■ t J 
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PRETEST (continued) 



5. A meter that can measure voltage, 
electrical current and electrical 
resistance is called a . 

a. watt meter 

b. ohm meter 

c. current meter 

d. vol t-ohm-mulli ammeter 
(V.O.M.) 



Or* 



V.O.M. o-^J*' 



6, Deflection on a meter means: 

a. the amount the pointer will 
move 

b. polarity of the voltage 

c. the current movement 



ji j 1 oi 



Ja3 



7. The markings on the meter face 
that represent different 
voltage levels is called the: 

a. meter ruler 

b. voltage ranges 

c. voltage scales 



^> oL^i JJi^i «j-JIj ^1 ^*JI 
4 ^l^^l ^oJI^^-^L^ _ ^ 



8, A meter control which can be 
set to different measuring 
levels found on a voltmeter 
is called the: 

a- meter ruler 
b- voltage ranges 

c. voltage scales 

d. range switch 




Go on to next page. 
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PRETEST (continued) 



9. A positive or negative condition 
that may exist across two dif- 
ferent points in an electrical 
circuit is called: 

a. current 

b. power 

c. resistance 

d. polarity 



10. Checking that the correct 

polarity is observed when using 
a D.C. voltmeter is connecting: 

a. the positive test lead to 
the positive point and 
negative test lead to the 
negative point. 

b. the positive test lead to 
the negative point and the 
negative test lead to the 
positive point. 



uJ LoJi -.>"»% ill uLLmj a j t ll a U S ■_, II 
_JUJI ^Uj^t dJLL j a^JL-JI 'Ah HjJI 



11. If correct polarity is not 
observed when using a volt- 
meter: 

a. the pointer will move down 
scale 

b. the pointer will move up 
scale 

c. the pointer will not move 



_ \ > 



4 u- 



L-JLJI 



12. When measuring a D.C. voltage, the 
D.C. polarity function switch must 
be set on: 

a. -D.C. 1 

b. A.C. 

c. +D.C. 



- D.C. - 1 

A.C. -v 

+ D.C. - e 
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PRETEST (continued) 



13. The maximum voltage you can 
measure on a 50, Volt range is: 



a. 10 volts 

b. 50 volts 

c. 25 volts 

d. 30 volts 



" TO - £ 



14. Full scale deflection on a 
meter scale indicates: 

5, minimum value 

b. zero value 

c. maximum value 

d. medium value 

for the voltage range the 
meter is set on. 



I lull <V v /tll _ ^ 
Ja— ^Jl <V « , til — O 

oi^x«Ji 6 » i c -U-*-6 ^jji J 



15. When setting the voltmeter on 
the proper range for a voltage 
level to be measured, make 
sure the voltage range is: 

a. lower than the voltage to 
be measured 

b. higher than the voltage 
to be measured 



16. A parallel connection is an 
electrical hook-up that has: 

a. two or more electrical 
current paths 

b. only one electrical 
current path 



Go on to next page. .i^uji - & ^ uJI 
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PRETEST (continued) 



17, The wires used to connect a 
meter to an electric circuit 
or battery are called: 

a. cables 

b. electric power wire 

c. test leads 

d. power cords 



18, Terminal jacks on a meter are 
the points where the test leads 
are connected to the meter? 

a, true 

b. false 



<tol jjlJL^ vJil-l J^i LULJI 

— 1 



19. The positive (+) test lead is 
colored red and the negative {-) 
test lead is colored black. 

a. true 

b. false 



Us 



I 



20. When measuring D.C. voltage, 
the terminal jacks to use 
are marked positive(+) and 
negative (-) common. 

a. true 

b. false 




PRONUNCIATION KEY 



/a/ as in Adam 
/a/ as in cake 
lei as in let 
lei as in meet 
IM as in sit 
IM as in ice cream 
/o/ as in hot - 
/o/ as in C£ke 
/u/ as in Seven Up 
/u/ as in blue 
/b/ as in boy 

c equals /s/ as in cents (104) 
/k/ as in £at 

/d/ as in day 

If I as in four 

g equals /g/ as in cjp 

/dz/ as in pa£e 

/h/ as in he 

j equals /dz/ as in jail 

/k/ as in kick 

IM as in Cola 



/m/ as in man 

/n/ as. in man_ 

/p/ as in Dr. Pepper 

qu equals /kw/ as in cjuit 

It I as in run 

Is I as in sun 

/t/ as in ten 

hi as in van 

/w/ as in woman 

/x/ as in extra 

lyl as ,in ^et (sometimes /e/ as 
in man^) 

Izl as in zebra 

/sh/ as in shut 

/ch/ as in church 

/ng/ as in sing 

/th/ (voiced) as in this 

./th/ (unvoiced) as in thing 

oo equals /u/ as in food 
/u/ as in good 
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LANGUAGE PAGE 



1. alternating current (A.C.) 
(oV ter nat Tng kur 1 ent) 
electrical current that changes 
direction and flows back and 
forth in a circuit; electric 
current that changes polarity 



'» "i • II j I t t "» II — > 



a all o-i ^JiU-- tf^-Hj oL>Jil 



The electric circuits in your 
home operate on alternating 
current. 



^ ^U-^SJI ( lj\ S\ ol jl^JI 0 ! 
• VJ I .y,«ll jLoJL, J^ata m! 



deflection (de flek' shun) 
the amount a pointer (meter 
needle) will move in an 
electric meter to show a 
reading 



vJl 



• ^L.-^^-SJI ^1 OjJI 6 j\ 



The voltmeter indicated a 
deflection of 10 volts. 



direct current (D.C.) 
(di rekt 1 kur 1 ent) 
electrical current that 
flows in only one direction 
from a negative to a positive 
polarity 



Batteries supply direct 
current to the flashlight. 



ERLC 
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LANGUAGE PAGE (continued) 



electric meter 
(e lek' tnk mi'ter) 
an electrical measuring instru- 
ment that can be used to measure 
voltage or current or electrical 
resistance 



The electric meter was connected 
to the circuit to measure voltage. 



full scale (fool skal) 

the maximum value or deflection 

a meter can indicate 

The voltmeter shows full scale 
deflection to indicate maximum 
value* 



Jjl^J I ... \S " ^Ol Ot^JI OlOc ^K-feu- 



linear scale (lin 1 i er skal) 
an equally divided scale where 
the divisions are the same 
distance apart 

The voltmeter has a linear scale 
because the divisions are evenly 
spaced. 



jv^ > H ^ I «xjU 



> Vj . II i L (jc^L-JI L^o^ 




16 



10 



LANGUAGE PAGE (continued) 



7. multimeter (muV ti mi'tfcr) 
single measuring instrument that 
measures volts, electric current, 
and ohms 

The volt-ohm-mi Hi ammeter is a 
multimeter because it can measure 
more than one item. 



j I ... •; II j I ItJjJJI a-uo^jj a^-vJI 
<l» j (loll j ^ «lM jji.L-.^-^JI 

^> volt-chm-mill iammeter 0 i 



8. non-linear scale 

(non liV i er skal) 
a scale that is not equally 
divided and the scale divisions 
do not have equal value at all 
points on the scale 



o 1 <?J 

l5l ir-lc Ola-JUI 



I 



An ohmmetsr has a non-linear 
scale. 



U" 1 
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LANGUAGE PAGE (continued) 



9. parallel connection 

(par 1 a lei ko nek 1 shun) 
an electrical connection that 
has two or more electrical 
current paths 



When one electrical component is 
attached across another component 
the connection will be parall el . 

10. polarity (po 1 ler' i ti) 

a positive (+) or negative (-) 
condition that may exist across 
two different points in an 
electric circuit 



L^Ll^^S ia^j OJ^* ^^-^ tfjl j-^JI 



The pol ari ty of the battery 
terminal was positive. 

11. range switch (ranj swich) 
a meter control which can be 
positioned into different 
measuring levels or ranges 



« 'A vl.r.x* 



The voltmeter range switch 
was positioned to the 50 volt 
range. 

12. series connection 

(sir 1 ez ko nek 1 shun) 

an electrical connection that has 

only one electrical current path 



The light switch is connected into 
the circuit in series. 



18 
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LANGUAGE PAGE (continued) 



13. terminal jack (tur 1 mi nal jak) 
a point where an electrical 
connection is made 

The terminal jacks on the D.C. 
voltmeter are marked negative 
(-) and positive (+). 

14. test leads (test lids) 

wire used to connect a meter 
to an electric circuit 

The wire test leads are about 
six (6) inches long. 



• (+1 J (-) 



15. voltage (vol 1 tij) 

force that exists between a 
positive and a negative polarity; 
electrical pressure that causes 
electrons to flow in a circuit 



ft , ,K S II Q-pj*-* Aa.jJi o^JI a ^-*JI ^ _ * o 
^ -> II 6-11 t cl*JL«JI a ; ^*J1 



The battery vol tage is 1.5 volts. 



16. voltage scale (vol 1 tij skal) 
a marked meter face that represents 
different voltage levels 



J'.4 o L-o^Lc a. i Lc o I Ac <jl>^ ^p> 



A voltage scale of 10 volts was 
used to take the measurement. 



Will ^ clidy 



0 
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LANGUAGE PAGE (continued) 



17. voltmeter (volt me ter) 

measuring instrument designed 
to measure an electrical 
potential in volts 

The voltmeter measured 2 volts 
across the lamp in the electrical 
circuit. 



-- I - i i -kJjj y j t > II 



18, vol t-ohm-mi 1 1 i ammeter (V.O.M.) 
(volt om mil 1 i am 1 met er) 
meter that can measure voltage, 
or electric current, or electrical 
resistance. 

A multimeter is also a 
vol t-ohm-mi 1 1 i ammeter . 



14 



For the student: • 

You are going to learn: o-*- 1 -^ ^ ^ H^-o^- 

the various parts, scales, and voltage 

ranges of a volt-ohm-mi lliammeter (V.O.M.). '° r 5 £ 



In order to do this you will be given: 

a. a vol t-ohn-mi Hi ammeter (V.O.M.); 

b. a diagram of a V.O.M. with the 
labeled parts; 

c. a diagram of a V.O.M. without 
the labeled parts; 

d. a writing instrument. 




You will be doing the following: 
completing activity 1 in you module. 



« ^Luc vijw o jjfc ^j_c ^ !»y, iJ^A 

* L*— t QJ^ ■ Hj l*jLi*Jlj Jk^jvJI 

• A^lj^l * La- I 

* ^ j~ L» ' La— ^^Ji— o^— 



We will know you can do this when: 

you are able to name and spell the 
parts of the V.O.M. meter correctly. 



I f L_*5JI Lr Xc j«^£— <±U I o^^c vi^— 
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STUDENT ACTIVITY 1 



Using the labeled diagram on the 
following page, locate and observe 
those same parts on the actual V.O.M. 
meter. 



i '<L-JUiJI 
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STUDENT ACTIVITY 1 



non linear scale 



JLo^i -tut: terminal jacks 



meter case 




meter face 



pointer zero 
adjustment 

fa 1*1 *J1 j£>^y*J\ 



range switch 



«., Sj^Jly oUI . t ill <j l-.v.JI , ' 1 . , 11 ji\ 



DIAGRAM OF VOLT-OHM-MI LLI AMMETER (V.O.M.) 
WITH LABELED PARTS 



23 
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STUDENT ACTIVITY 1 (continued) 



Using the unlabeled diagram on the 
following page, fill in the names of 
the parts with correct spelling. 

Do not refer to the labeled diagram. 



a% idyll ^Js O ^> ^Jlj a! I ^> I * L_^- 1 
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STUDENT ACTIVITY 1 




I « i ^Jl y oL»L-JUI i j !">« II ,^,1 , . II f—^j-ll 



DIAGRAM OF V.O.M. 
LABEL THE PARTS INDICATED 
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For the student: 



• wJLfcJU 



You are going to learn: 

to read the 0-250 volt scale 
found on the meter face. 



- ♦ ol OjJI a^j o-b 



In order to do this you will be given: 

information pertaining to 0-250 
volt scale and a diagram showing 
voltage scales. Refer to Diagram 
number 1. See page 21, 



9 
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STUDENT ACTIVITY 2 



20 



The instrument used to measure 
voltage is called a voltmeter . The 
meter that you will be using in class 
is actually three (3) meters in one: 
a voltmeter which measures voltage, 
an ammeter which measures current, 
and an ohm meter which measures 
electrical resistance. This meter is 
called a multimeter V.O.M. 



ol jjjoJolar <Li}Li g 5. IjJI ^pi ouoJI 

^^J'u-^ voltmeter 
^L-^ji s^y^ju j ammeter _ 
•<l« jL^ji r<i .L ohmmeter _ 

j\ multimeter I*** 



9 
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DIAGRAM # 1 vrW" rvJ' 
to be used with STUDENT ACTIVITIES 2, 3 & 4. 
{ 'T ' T f-*j v 11 1, 1 1 Cr*,)^-^ 
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STUDENT ACTIVITY 2 (continued) 



22 



In this activity you will be 
using the meter only as a voltmeter. 

Therefore the scales on the meter 
face will be read as voltage values. 
The D.C. voltage scales which you 
will be using are shown in Diagram 1. 
Note there are three different D.C. 
voltage scales: 

0-250, 0-50, and 0-10. 
Find these scales on Diagram 1. 



\ ±* o-Lcj . voltmeter o-^ 

I j \ ">.» ol AjJI A> j <j-Lc oLI „. t> II ^ Li ^L^y I 

... .. 11 p~ ^Jl ^yJU a^Us ^ l , t L « o^-# ^r^JI 
0 „ ... ./LX« OL^ib dUJ*d ^1 ia>^| ^ 

\ • « • p-i o • • ^ To • — • 



Referring only to the 0-250 volt ^ To. - • o-^** ^ 



scale on Diagram 1, you will 
notice the values of voltage! 
be between zero and a maximum of 8 ^j^^ • jaJ J J *• 



yo* Jlj o-^^l j-*-*-" 0r^ * o V " , w 

notice the values of voltages would ^ lljuj i ^ A <ji^oifi ^ .^i ^js 



250 volts. At deflection point A 
of the scale, there is a 50 volt 
mark. At deflection point B of the 
scale, there is a 100 volt mark. 



29 
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STUDENT ACTIVITY' 2 (continued) 



Note that between 50 and 100 and 
150»on the scale are smaller marks 
which have no numbers. These smaller 
marks which have no numbers represent 
5^ volts each on this scale. Therefore, 
as an example for Diagram 1, the 
pointer deflection at C indicated 
105' volts. The pointer deflection 
at D indicated 125 volts, and the 
pointer deflection at E indicated 
180 volts. 



I ^.It JJjJ o L^-ll L^Ji^ )l 

( "^^l ) j^^y o ^ u** 1 — V I Lr-^ • ^ I ... 3 o H 

^ ...» " ^ • C aJaJLJI '. P Ja-J ^ • o (j~U 



What is the voltage value on the yo. - . o-t ^ a,*....* ^ u 

0-250 volt scale at deflection • ^^ Jl ^'^' ^ M>* 

point: 



volts 
volts 
volts 
volts 



30 
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STUDENT ACTIVITY 2 (continued) 



What is the maximum voltage you can 
read on the 250 volt scale? 



volts 



What is the value- of each of the 
smaller markings (which have no 
numbers shown) on the 0-250 
volt scale? 

volts 



<t Jxli To. _ • Jl 
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STUDENT ACTIVITY 2 (continued) 



Refer to Diagram 2 on the next page. 
Indicate the voltage readings at the 

various pointer deflections marked 
with letters on the 0-250 volt 
scale. 



. ^L^-SUJI I A* ol ^1 "<i-ouo J$b>\ 



pointer deflection 



B 
C 
D 
E 
F 
6 
H 
I 
J 



voltage reading 



volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 
volts 



32 

9 
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For the student: 



You are going to learn: 

to read the 0-50 volt scale 
found on the meter face. 



I » " r " f O 



In order to do this you will: 

a. read the information given 

b. refer to Diagram 1. See page 21. 




iiU u h ^1 ^WJI f ^JL; - ! 

* ^ ir-* ^ .. '- ^ <^ J^J"" 1 — V 
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STUDENT 



In this activity, you will 
be using the voltage scale 0-50 
volts from Diagram 1. Find this 
scale on the diagram. You will 
notice the values of voltages 
would be between zero and a 
maximum of 5£ volts. At de- 
flection point A of the scale, 
there is a 10. volt mark. At 
deflection point £ of the scale, 
there is a 20 volt mark. 



ACTIVITY 3 

f o» _ *\ -k-Jjj o- ^y" J** *l 



Note that between 1Q and 20 and 
30 again there are the smaller 
markings which have no numbers. 
These smaller markings now will 
represent 1_ volt each on the 
0-50 volt scale. 



% (o • — • ^ 



Therefore as an example from Diagram 
1, the pointer deflection at C 
indicated 21 volts. The pointer 
deflection at J) indicates 25 
volts and the pointer deflection 
at E indicates 36 volts. 



aJ*c ^i>JI vil ^1 0 Li "1^1 j JxJjj To crJI 
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STUDENT ACTIVITY 3 (continued) 




What is the voltage value on the 
0-50 volt scale when the deflection 
point is at: 

A = volts 

B = volts 

F = volts 

G = volts 



dl a* ^^l^l jJxm II (jJj: „ Y t > II A * . * 9 ^ji* 

: 4-JUJI ol 



What is the maximum voltage you 
can read on the 50 volt scale? 



volts 



Jl 



What is the value of each smaller 
marking (which have no numbers 
shown) on the 0-50 volt scale? 

volts 



5 j II <Lc}L*JI ^ i^^U J£ a • * ^ 
• JaJ^j o • * Jl ij» I 

» ixj^i — 
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STUDENT ACTIVITY 3 (continued) 



From (Diagram 2 indicate the volt- 
age readings at the various 
pointer deflections on the 0-50 
volt scale. 



pointer deflection 



voltage reading 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 



_vol ts 
vol ts 
_yol ts 
_vol ts 
_vol ts 
_vol ts 
_vol ts 
_vol ts 
_vol ts 
volts 
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For the student: * * JLUJ 



You are going to learn: 

to read the 0-10 volt scale found 
on the meter face. 



6 \ Jl« <5 jJI ^ t-_JUJI A* I j3 f ll"." U5^y- 



In order to do this you will: 

a. read the information given 

b. refer to Diagram 1 . 
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STUDENT ACTIVITY 4 t Ho ulW 



In this activity, you will be 
using the voltage scale 0-10 volts 
from Diagram 1.. Find this scale on 
the diagram* The value of voltages 
on this scale would be between zero 
and a maximum of 10 volts. At 
deflection point A of the scale, 
there is a 2 volt mark.. At 
deflection point B of the scale, 
there is a 4 volt mark. 



tfAJI Jvy-^JI J it.",,,," O^*- Q^^-^JI I ±* 

i ^ ^ o 1 Jj 1 ^ Ho sr 1 -^ 1 

A 'A l-i tl'JI q j • o LkJ^-i OjJLcj 
Jul* L-«l . -tJ^J y <L*^Lc Jcwjp ^ L--JL*JI 
£ 4^^Lc jo. I . \ * II 6 Ah S :. II 



Note that between 2 and 4 and 
6 there are the smaller markings 
which again have no numbers. These 
smaller markings now will represent 
.2 volts each (2/10 of a volt) on 
the 0-10 volt scale. 



0 Jl j ■■»«"» ♦^AaJI oL^^IaJI aOJ* ^ «l*^U 



As an example from Diagram 1, 
the pointer deflection at C indicates 
4.2 volts. The pointer deflection at 
D indicates 5 volts and the pointer 
deflection at E indicates 7.2 
volts. 



j ; * : 9 C aK S '..II Alf vil ^^,ill ^r*^** 

E aLJLJI ,.\ •> c Ja-.oI ^/O^ll ^Ji^-i 
i 
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STUDENT ACTIVITY 4 (continued) 

Look at Diagram 1. What is the u v iL ^ JI r-^ 1 ^ > il 

voltage value on the 0-10 volt -M** V ~ • J»u.W*- ^ ^ 

scale when the pointer is at: - bLiJI Uai * 

A = volts 

B = volts 

F = volts 

G = volts 



What is the maximum voltage you can 
read on the 0-10 volt scale? 



"l-kJjj I. _ • Jl I,, i« ,j_le 



volts 



What is the value of each smaller ^ «** u 

marking (which have no numbers 
shown) on the 0-10 volt scale? 



volts 



9 

ERIC 



40 



34 



STUDENT ACTIVITY 4 (continued) 



From Diagram 2 indicate the voltage 
readings at the various pointer 
deflections on the 0-10 volt scale, 

pointer deflection 



voltage reading 



A 
B 
C 
D 
E 
F 
G 
H 
I 
J 



vol ts 



vol ts 



volts 



vol ts 



vol ts 



vol ts 



vol ts 



vol ts 



vol ts 



vol ts 
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For the student: 




You are going to learn: 

how to use the various voltage ranges 
on the V.D.M. multirange voltmeter, 



35 



In order to do this you will: 

a. read the information given 

b. refer to Diagram 3. See page 37, 
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STUDENT ACTIVITY 5 o ^jUlu 



Often you will need to measure 
voltage levels much smaller or high- 
er than what the voltage scales on 
the meter face may indicate. For 
this purpose, a multirange voltmeter 
is used. It has two or three meter 
scales and a range switch. Which 
scale to use is determined by the 
setting of the range switch . The 
range to use will be determined by 
how high a voltage you want to 
measure . 



U "I 



u .,lc ^ v\-aJI I jib ^yow 



O 1 *^fJ 



Ami ... 1" q\ A_»^: ^jJI wX^jJI '<X 




Refer to Diagram 3. In order to 
measure a voltage level between zero 
and 250 V. the range switch would be 
set at the 250 V. setting (position 
Y. on Diagram 3). Then the voltage 
scale you would take your readings 
from would be the 0-250 volt scale. 
(You have already become familiar 
with this scale in student activity 
2). 



j-** O-r^ iSj^*" u" 5 0 1 Cr* 

ill... Ic i=J J-3 (Y0» _ • \ 0 ...... »%j q^JIIUj 



o 
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STUDENT ACTIVITY 5 « vJ«-W o^j 1 ^ 

oiagram #3 r r»j rjJ' 




CHART A I j,^ 



RANGE SWITCH POSITION 


VOLTAGE VALUE AT POINTER POSITION 


SETTING 


RANGE 


SCALE 


A 


8 


C 


D 


Y 


2.5 V 


n-?5n 


7 V 


7fi u 


1.4 V 


?1 V 


u 


10 V 


0-10 


1.? V 


3 V 


5 fi V 


R.A V 




50 Y 


n-50 


fi V 


15 V 


2fi" V 


4? V 


Y 




n.?Rn 


30 V 


75 V 


140 V • 


r 2in v 


Z 


1000 V 


0-10 


120 V 


300 V 


560 V 


840 V 
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STUDENT ACTIVITY 5 (continued) 



If you are measuring voltage levels 
much smaller than 250 volts, as an ex- 
ample, let us say voltages between 
zero and 2,5 volts, then you would 
set the range switch to the 2,5 volt 
setting (position Y. on Diagram 3), 
The voltage scale you would use would 
still be the 0-250 volt scale, but 
the full scale- 
Likewise if you are measuring 
voltage levels between zero and 10 
volts, you would set the range switch 
to the 10 volt setting (position W on 
Diagram 3) and use the meter scale 
marked 0-10 volts. The maximum voltage 
that would deflect the pointer full 
scale is 10 volts. 



JjLJ.jL^JI /'LkJjj To- 

J • LSJIol ^5fl qSJj • " UxJ ;> i To- - ■ 



,1 



^s-. - »■< I j I oU^ .IxJ >J To • «M>» T • o 

' o LlxJ J j-*^ c-^* ^H-^ ° 

rv" uJ* w -M>* * • J| ***** ^ 



ji 



JkJ^s 6 ^Jl ^JU3 ^- oL-^U a->-U cS^JI 



If it becomes necessary to measure 
volt levels much higher than 10 volts, 
as an example, let us say voltages 
between zero and 1,000 volts then you 
would set the range switch to the 1,000 
volt setting (position Z on Diagram 3), 
The voltage scale you would use would 
still be 0-10 volts, but the full scale 
deflection would be read as 1,000 volts 
and not 10 volts. Once again the maximum 
voltage you can measure on the 1,000 
volt range is 1,000 volts and the 
numbered values on the meter scale 
take on new values. 



^ i5JJI ^i^jJI o" ^ ■■ ' n * o' 



•(r 



,1 



.1 



i^l p .,.,3ll 0 I j JaJj-i \ • * « ^ft. -t-lj-i > • • • 
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STUDENT ACTIVITY 5 



Do you get the idea? It requires a 
little thought. Let us see how well 
you understand. 



(continued) 

. 5 j$JJ\ 



To provide some practice readings, ^ ^>*Ji #oiojJI sm^s ^L^^^iJ 

the meter pointer (needle) in Diagram A f B,C f D f lljlji ^ r ^ r^ 1 

3 is shown in position A, B, C, and J*-i '^JW oi^Ji ^ a ^ ri ^ 0 \ 

D. The values of the indicated ^ e*^^ 1 c l^^ou***j a* ***** 

voltage for each range switch set- o* " m^W-J' r^ 1 * Jj^ 1 

ting appears in chart A below the ^^^^ oisiM^ J^l^ ^ijj^ji 

diagram. You are to read the meter • A ^ 
first, then compare your readings 
with the answers given in Chart A. 



After you have checked your voltage 
readings from Diagram 3 and chart A, 
complete the voltage readings for 
chart B using Diagram 4 on the next 
page. 
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RANGE SWITCH POSITION 


VOLTAGE VALUE AT POINTER POSITION 


SETTING 


RANGE 


SCALE 


A 


B 


C 


D 


V 


2.5 V 


0-250 










W 


10 V 


0-10 










X 


50 V 


0-50 










Y 


V 


n-?sn 












1000 V 


0-10 
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STUDENT ACTIVITY 5 » fJj yjuui.^i-a 
DIAGRAM #4 t r--^ 1 



Answer Key 




CHART B >- Jj-^ 



RANGE SWITCH POSITION 


VOLTAGE VALUE AT POINTER POSITION 




.SETTING 


RANGE 


SCALE 


A 


B 


C 


D 


V 


2.5 V 


0-250 


.25V 


IV 


1.6V 


9.-5V 


N 


10 V 


0-10 


IV 


AV 


* AV 


9 -9V 


X 


50 V 


0-50 


5V 


20V 


12V 




Y 


5>sn v 


n-?:>n 


25V 


100V 


160V 


230V 


2 


1O00 V 


0-10 


100V 


AOOV 


6A0V 


920V 
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For the student: 



You are going to learn: 

how to connect a V.O.M. multimeter 
to a circuit in order to make a 
voltage measurement. 



; f 1 9 r . a 



In order to do this you will be given 
the following: 

a. a real V.O.M. multimeter; 

b. a flashlight battery (1 cell); 

c. two (2) test leads - one red 




one black. 



In order to do this activity you will: 

a, read the information given; 

b, refer to Diagram 5 on next page; 

c, do whatever the activity states 
step by step; 

d, hook up the real V.O.M, meter 
across the battery as indicated 
in Diagram 5. 



. i-JUJI 

• o p-aj ^L^-JI ^ ^Jl ^y-Lc Lb L*£ 




A3 



DIAGRAM # 5 (o) r*j i^W* 
Student Activity 6 (1) r 3 ^^^ 1 ' 45 



Meter Scales 




Black (-) test ?parl 



Set Voltage 
range switch 
to 2*5V range 

_Red< ( + ) .test lead 



Battery cell 



Meter Connections To Measure 
Voltage of Battery (1 cell) 

f W? , v-M VAU-U o-l^JLJ J^^JU- JU5JII 



Lamp 



(flashlight bulb) ("W^ 1 C 
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STUDENT ACTIVITY 6 



To measure voltage a voltmeter 
must be connected properly to the 
circuit or battery. The connection 
must be in parallel ; that is, across 
the circuit or across the battery 
terminals. Refer to Diagram 5. Also 
polarity must be observed in order 
for the pointer to deflect up-scale. 
If polarity is connected wrong, the 
pointer will move in the opposite or 
wrong direction. 



STEP 1 : 

The red test lead is connected to 
the positive (+) terminal jack on 
the meter, and the other end con- 
nected to the positive terminal or 
point on the battery. The black 
test lead is connected to the 
negative (-) or common terminal 
jack on the meter and the other end 
connected to the negative terminal 
or point on the battery. 



Ot-xJI 0j S-t 0 I U-L^ • " I ^ 

J-w>j-_ ijx-.j* j\ 6^1 jJI J Lai $ I 

... ,. II 0 ».:.- I ,tiU a ^_UJI 

<fluJaJLll t A tx I y^j i " La-* I . O 

""^ o" J*i o- ( - J +^ 

JSiw A ... , Jn i 11 J_*o ^ 161 * ^ L-^JLoJl ^-JLc 
*U^L_. jl ^ « JL-, d %,„„ ^>-JI 0 Lj ixlc 

^JUJij 



51 



45 

STUDENT ACTIVITY 6 (continued) 



STEP 2: 




Because the voltage of a single cell 




battery is between 1,5 volts to 2 


o~ v* single cell battery ^i^ii 


volts, set the range switch on the 




meter to the 2,5 volt range. With 




^U«% M<tn n A r f r +n f ho 0 t\ unit 

tne range s»witcn set to tne vuu 




range, you will be using, the 0-250 


I 2 ^ «4 a 1 - • ^ . p . it | C/OI . hi V r • -T i'l ^ * 


volt scale but remember the maximum 


.<A - -. .,| , 1, * <J&J « *v I J Tot — « Jl 


reading on this scale is 2,5 volts. 


1 ™ ■ " ^^^^^ 1 _j 1 ^^^^ 


All of the markings on this scale 


, Jj: O L^\UJI . , hj O T<0 u»> JLiJi 


take on new values as learned in 




e + i (riant art"i \H t \j K 

stuaent activity u,. 




STEP 3: 




Set the D,C, polarity function switch 




to +D,C. position, (This switch 




should be left in this position all 




of the time.) 




Note: Remember these three precautions 






when using a V,0,M, multimeter to make 






voltage measurements: 




? ^1 > ii q»i tf * i 


1. Connect the volt meter in parallel 






across the points of a circuit or 






battery. 






2, Check for correct polarity. 




+ ) lj i>ill o' O- - T 


Positive red test lead attaches 






to the positive (+) terminal 






point of the battery. Negative 






black test lead attached to the 




^JL-JI a^-Vl jU^^I ^iU-. ol J 


negative (-) terminal point of 






tilC UO LLC! J , 




. *o£l*ji f«) ^juji 


3. Check the voltage range switch 






setting. Make sure the switch 






is set to the voltage range high 






enough to measure the voltage 




. VJ II 


level , 
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STUDENT ACTIVITY 6 (continued) 



STEP 4: 

Now, connect the V.O.M. meter test 
leads and battery as shown in 
Diagram 5 and actually hook-up the 
circuit as indicated in the diagram. 

Example: Measuring 2 volts, you 
should have it set for the 2.5 
volt range, always use the proper 
voltage range for the voltage you 
are going to be measuring. 

*********************************** 

Never use a smaller voltage range 
than the level of voltage you will 
be measuring. This may damage the 
meter. 

*********************************** 



j> us V.O.M, meter 

^jjj j-3| jJ\ (jJ Lw^SJI 3j I jJI 

. f ^Jl I ^ . » )l j t n. « II "(Xi^^kJI <j*JL^ 

JaJ y * • ..«■ ^ .» ^ t-> 1 £ * sr^ • " ^-~* 

Jl jL>-» ^w^^JI ^. I v t « ^>S^ o' ^^f^ 

. ^ ^. Lk«JI ^ J> I ^ tt .>o II 

****************************************** 

****************************************** 



You could not_ measure 50 volts on a 
10 volt range setting- You must set 
the range switch to the proper 
voltage range. In order to measure 
5C volts, the range switch would 
be positioned to the 50 volt 
setting. 



" 'j^wH fc^J^ 1 C 1 ^^ Oj^rf LkJjJ 

" Ijr^r* g-^^' C 1 ^** OJ^f O* V^'" 1 -* 3 -^ 

• o « Jl J Lr-^ 
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STUDENT ACTIVITY 6 (continued) 



STEP 5: 



Measure the voltage from the single 
cell battery by reading the deflec- 
tion of the pointer from the meter. 
What is the measured voltage of 
the single cell battery? 



single cell battery 



<5 jJI ^dJl A n > 1 ^ 



volts. 
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POST TEST 

DIAGRAM #6 

PART I 
PART II 
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POST TEST 



To the teacher: for Part I you can use SCAN-TRON for easy scoring and 
' Item analysis. 



Part I: 



The term voltage means: 

a. electrons 

b. protons 

c. force or electrical 
pressure 

d. power 1n watts 



2. Direct current 1s an electrical 
flow that moves 1n: 

a. two directions 

b. one direction 



A voltmeter 1s a . 

used to measure an electrical 

potential in volts. 

a. ruler 

b. generator 

c. measuring Instrument 

d. electrical component 

e. switch 



4. A voltmeter 1s connected to the 

circuit or battery 1n 

to measure the voltage. 



a. series 

b. parallel 

c. both in series and 
parallel 



4 Ja**+ — f 
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POST TEST (continued) 



5. A meter that can measure voltage, 
electrical current and electrical 
resistance is called a • 

a. watt meter 

b. ohm meter 

c. current meter 

d. vol t-ohm-mulli ammeter 
(V.O.M.) 



6. Deflection on a meter means: 

a. the amount the pointer will 
move 

b. polarity of the voltage 

c. the current movement 



I** 



Ux^l oj^s* yhS <5^ > II V/..»k 9 _ u.* 



7. The markings on the meter face 
that represent different 
voltage levels is called the: 

a. meter ruler 

b. voltage ranges 

c. voltage scales 



8. A meter control which can be 
set to different measuring 
levels found on a voltmeter 
is called the: 

a. meter ruler 

b. voltage ranges 

c. voltage scales 

d. range switch 



i.i l".>4»l Lr L TI JUI foLwl 



Go on to next page. 
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POST TEST (continued) 



9. A positive or negative condition 
that may exist across two dif- 
ferent points 1n an electrical 
circuit 1s called: 

a. current 

b. power 

c. resistance 

d. polarity 



10. Checking that the correct 

polarity 1s observed when using 
a D.C. voltmeter 1s connecting: 

a. the positive test lead to 
the positive point and 
negative test lead to the 
negative point. 

b. the positive test lead to 
the negative point and the 
negative test lead to the 
positive point. 



11. If correct polarity 1s not 
observed when using a volt- 
meter: 

a. the pointer will move down 
scale 

b. the pointer will move up 
scale 

c. the pointer will not move 



12. When measuring a D.C. voltage, the 
D.C. polarity function switch must 
be set on: 

a. -D.C. 

b. A.C. 



% a^>^*JI «Ja i .:■ II ^jJI 
"^JkiJI (oJI fJ\ fJ lol - 

• ^ 1 . i a 11 

U~Ui oJL^- ^>-Jl - £ 

- D.C. - 1 
A.C. 



c. +d,c. ♦ n.c. - 



Go on to next page. ^ ^ ^ 
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POST TEST (continued) 



52 



13. The maximum voltage you can 
measure on a 50 volt range is: 

a. 10 volts 

b. 50 volts 

c. 25 volts 

d. 30 volts 



"UkJji To - ^ 



14. Full scale deflection on a 
meter scale Indicates: 

a. minimum value 

b. zero value 

c. maximum value 

d. medium value 

for the voltage range the 
meter 1s set on. 



(tf^voJIY L^^JI U-hUI - I 

(Jk-i ^Jl 4 4 j II II — J 



15. When setting the voltmeter on 
the proper range for a voltage 
level to be measured, make 
sure the voltage range 1s: 

a. lower than the voltage to 
be measured 

b. higher than the voltage 
to be measured 



^j-4 OSLi » L* »^-> (5 J " mm 4 ^L^J J>l 

t -t K i O^*- ^5 jJI * l4J h H ,J-4 j-«L-ol — I 

^ UL, <Jj— ^oJl > l4J n H ^ ^plc I — y 



16. A parallel connection is an 
electrical hook-up that has: 

a. two or more electrical 
current paths 

b. only one electrical 
current path 



v r > ^j-c * _>U-c ^4> i5j, I ^Jl KJ Js JL^I 



)U4 iaJLf _ i 



Go on to next page. 
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POST TEST (continued) 
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17. The wires used to connect a 
meter to an electric circuit 
or battery are called: 

a. cables 

b. electric power wire 

c. test leads 
*d. power cords 

18. Terminal jacks on a meter are 
the points where the test leads 
are connected to the meter? 

a. true 

b. false 

19. The positive (+) test lead is 
colored red and the negative (-) 
test lead is colored black. 




a. true 



b. false 



20. When measuring D.C. voltage, 
the terminal jacks to use 
are marked positive (+) and 
negative (-) common. 

a. true 

b. false 





c-- ' 

Lki. _ v 
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EVALUATION 



For the teacher: The pretest (Part I) should be used along with post test 
evaluation (Part II). 



DIRECTIONS: 

Use Diagram 6 on the following page. 
The meter pointer (needle) is shown 
on positions A, B, and C, and D. 
Fill in the values of the indicated 
voltage for each range switch setting 
that appears in Chart C below 
Diagram 6. 



You are to read the voltage values 
from the meter scales for the 
various pointer positions first, 
then write your answers in Chart C. 



(0>* 



I) Q Ajx I I O 





• UJLJl a v. xa ll ^JLc -\ j, * 1| ^ ^Jl 

o^J Wt.li iui ♦ D, C, B, A 

♦ (o) 

*** ( T • ) UkJAj: 4_,^».4l ^ «■■>■« 



There are 20 answers total 
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PART II Post Test 




CHART C 



RANGE 


SWITCH POSITION 


VOLTAGE VALUE AT POINTE 


R POSITION 


UJl 


SETTING 


RANGE 


SCALE 


A 


B 


C 


0 


, Y 


2.5 V 


0-250 










W 


10 V 


0-10 










X 


50 V 


0-50 










Y 


25Q V_ 


0-250 










Z 


moo v 


0-10 
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ANSWER KEY FOR STUDENT ACTIVITIES 



Student Activity §2 



Referring to Diagram 1 - Deflection of pointer at point: 

A = 50 volts 
B = 100 volts 
F = 215 volts 
G = 240 volts 

Maximum voltage you can read on the 250 volt scale is 250 volts. 

The value of each smaller marking (which have no numbers shown) on the 
0-250 volt scale is 5_ volts each. 

Referring to Diagram 2 - Deflection of pointer at point: 



A 




25 volts 


B 




60 volts 


C 




75 volts 


D 




95 volts 


E 




135 volts 


F 




150 volts 


G 




170 volts 


H 




185 volts 


I 




225 volts 


J 




235 volts 
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ANSWER KEY FOR STUDENT ACTIVITIES 

STUDENT ACTIVITY #3 

Referring to Diagram 1 - Deflection of pointer at point: 

A = 10 volts 
B = 20 volts 
F = 43 volts 
G =• 48 volts 

Maximum voltage you can read on the 50 volt scale is 50 volts. 

The value of each smaller marking (which have no numbers shown) on the 
0-50 volt scale is 1_ volt. 

Referring to Diagram 2 - Deflection of pointer at point: 

A = 5 volts 
B = 12 volts 
C = 15 volts 
D = 19 volts 
E = 27 volts 
F = 30 volts 
G = 34 volts 
H = 37 volts 
I = 45 volts 
J = 47 volts 
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ANSWER KEY FOR STUDENT ACTIVITIES 

Student Activity #4 

Referring to Diagram 1 - Deflection of pointer at point: 

A = 2 volts 
B = 4 volts 
F = 8.6 volts 
6 = 9.6 volts 

Maximum voltage you can read on the 10 volt scale is 10^ volts. 

The value of each smaller marking (which have no numbers shown) on the 
0-10 volt scale is ^_2 volts each. 

Referring to Diagram 2 - Deflection of pointer at point: 

A = 1 vol t 
B = 2.4 volts 
C = 3 volts 
D = 3.8 volts . 
E = 5.4 volts 
F = 6 volts 
G = 6.8 volts 
H = 7.4 volts 
I = 9 volts 
J = 9.4 volts 
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ANSWER KEY FOR PART I OF PRETEST AND EVALUATION 

Note: The same test is used for the pretest and evaluation. 
Part I: 

1. c 

2. b 

3. c 

4. b 

5. d 

6. a 

7. c 

8. d 

9. d 

10. a 

11. a 

12. c 

13. b 

14. c 

15. b 

16. a 

17. c 

18. a 

19. a 

20. a 

Part II: See following page. 
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ANSWER KEY FOR POST TEST 
PART II 
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ERIC 



RANGE SWITCH POSITION 


VOLTAGE VALUE AT POINTER POSITION 


SETTING 


RANGE 


SCALE 


A ' 


B 


C 


D 


Y 


2.5 V 


0-250 


.4 V 


1.2 V 


1.75 V 


2.3 V 


W 


10 V 


0-10 


1.6 V 


4.R V 


7 V 


q ? V 


X 


50 V 


0-50 


8 V 


24 V 


35 V 


46 V 


Y 


250 V 


0-250 


40 V 


120 V 


175 V 


230 V 


I 


1000 V 


0-10 


160 V 


480 V 


700 V 


920 V 
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SUPPLEMENTARY MATERIALS 

BOOKS: 

Exploring Electricity and Electronics Classroom library 

by Howard H, Gerrish & William E, Dugger 



FILMSTRIP: 

Electrical Measurements to be purchased 

Set of 3 filmstrips 
Set 67212 

Meters to be purchased 

10 loop set 
T 89-3917/1 
Cartridged Super 8 
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